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WHY HAVE LOSSES 


Poor Grading—High Overhead—Troubles 


Ask the following stone preducers why they are using NIAGARA 
ROLLER BEARING SCREENS year after year 


Solvay Process Company 
Solvay Process Company 


Connecticut Quarries Company --............ Rocky Hill, Conn. 
New Haven Trap Rock Company ...........New Haven, Conn. 
Edward Balf Company Hartford, Conn. 
John S. Lane and Son Westfield, Mass. 
West Roxbury Trap Rock Company ........West Roxbury, Mass. 
Limeston Company ...... Mohawk, N. Y. Old Colony Crushed Stone Company Quincy, Mass. 
Mohawk Limestone Products Company Simbrico Stone Company West Roxbury, Mass. 
BUFFALO Crushed Stone Company Casper Stolle Quarry & Construction Co. ... East St. Louis, Ill. 
Federal Crushed Stone Company - ......... Cheektowaga, Consumers Company Lemont, Il. 
Genesee Stone Products Company —_ Federal Stone Company LaGrange, II. 
Michigan Limestone & Chemical Company -~- Rogers City, Michigan 
Biesanz Stone Company Winona, Minn. 
Meshberger Bros. Stone Company .......... Berne, Ind. 
Hy-Rock Products Company -............_. Marengo, Ind. 
Fanwood Stone Crushing & Quarry Co. .... Fanwood, N. J. 
Samuel Braen Patterson, N. J. 
Orange Quarry Company 
Granite Rock Company 
Daniel Contracting Company 
Deitz Hill Development Company -......... Kansas City, Mo. 
Rock Hill Quarries Company -.........._.. St. Louis, Mo. 
Texas Trap Rock Company ................_San Antonio, Texas 
Dittlinger Lime Company -................New Braunfels, Texar 
James Stone Company Co 
Franklin Limestene Company 


J. A. Bourbonnale Vaudreuil, Que. 
Canada Crushed Stone Corp. ......._.. -.-.--- Puslinch, Ont. 
Coast Quarries Vancouver, B. C. 
Dufferin Construction Company Innerkip, Ont. 
Gordon Crushed Stone Company -.. ~Hagersville, Ont. 
Thomas Langton Crushed Stone ......._.-__ Coldwater, Ont. 
Fr LaCie A. Desrosiers, Ltd. ............._..... Montreal, Que. 
Bainbridge, Lancaster Co., Pa. Puslinch Quarries, Ltd. . Puslinch, Ont. 
White Hall, Baltimore, Md. Quinn Stone and Ore Company -........... Ft. William, Ont. 
New Castle, Pa. Rigand Granite Products Company -_...... Rigand, Que. 
Stone and Son ....-..... Ingersoll, Ont. 
Standard Lime Company, Ltd. ........____ Joliette, Que. 
Walker Bros. Thorold, Ont. 


-Montreal, Que. 


LET US FIGURE YOUR PROBLEMS 
NIAGARA CONCRETE MIXER Co. 


40 PEARL STREET 
BUFFALO, N. Y. 


Belle Center Stone Co. .....___ Belle Center, Ohio Gager Lime Company -.---.---...-..-.---_ Sherwood, Tenn. 
Higgins Stone Company ........mm.. Bellevue, Ohio John H. Wilson -..--._..--.--..-..-------- Honolulu, Hawai 
Lake Erie Limestone Company ............ Youngstown, Ohio i 
Lake Erie Limestone Company .........._. Lowellville, Ohio ‘ 
? Lake Erie Limestone Company ~.........._. Hillsville, Pa. CANADA 
Lima Stone Company ................_.__._ Lima, Ohio 
Spencer Stone Company ~................... Spencerville, Ohio ‘ : 
Union Limestone Company 
Ohio Marble Company 
Rock Products Company ................__ 
France Stone Company 
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Utilization of Crushed Stone in Low Cost Roads 


By A. T. GOLDBECK, 


Director, Bureau of Engineering, National Crushed Stone Association 


TATE and other highway building agencies are be- 
ginning to devote more of their attention to the 
building up of the secondary highways which feed their 
primary systems. Such highways form by far the bulk 
of the highway mileage. Thus, it is estimated that the 
total road mileage in the United States on January 1, 
1929, was 3,016,874 and of this mileage 300,929 miles 


pense and the time required for the completion of this 
great secondary system would be approximately forty 
years at our present rate of expenditure for highways. 
Under such a plan, some communities would be with- 
out roads for a period of forty years. Moreover, many 
of these roads would have a too expensive surface for 
the traffic carried and some would be inadequate. 


were included in the state 
systems. There probably 
are close to 500,000 miles 
of surfaced local roads so 
that fully 2,000,000 miles of 
highways remain  unsur- 
faced. 


Many of these local or 
secondary roads will never 
require any surfacing what- 
ever, either because of their 
naturally satisfactory con- 
dition or because their traf- 
fic does not total more than 
a few vehicles per day. 
Other roads in this great 
secondary system will need 
high types of surfacing for 
they will develop into heav- 
ily traveled highways of 
primary importance. Be 


DIGEST 

Secondary highways form the bulk of the high- 
way mileage of the country and some 2,000,000 
miles of such highways are at present unsur- 
faced. The traffic on these roads will, for the 
most part be of low intensity for which low type 
roads will be adequate and economical. Some 
will carry heavier traffic, thus justifying better 
and more expensive surfaces and still others 
will approach the primary system in importance 
and ultimately will become a part of the pri- 
mary system. On these, high types of surfaces 
should be used. 

Roads should be improved gradually or in suc- 
cessive stages to suit the traffic needs and crush- 
ed stone lends itself admirably to this process 
of “stage construction.” The present article de- 
scribes some of the principal types of crushed 
stone roads and gives useful data on size of ma- 
terial, costs and the traffic conditions under 
which these types should be used. A tabular 
summary of this information is given on the 
following page. 


Stage Construction 


Under a more suitable 
plan of road improvement, 
that of adapting the road 
type to the particular con- 
ditions of traffic and nature, 
a large percentage of the 
mileage could be built in a 
comparatively short time, 
at relatively little expense; 
the whole country would 
receive almost immediate 
benefit and as traffic de- 
mands increased so also 
could the roads be corre- 
spondingly improved. 

Such a system would in- 
clude a large mileage of 
roads, merely graded and 
drained, a large mileage 


tween these extremes there will be roads carrying 
traffic ranging from a few vehicles up to 1,000 or 2,000 
vehicles per day. 

Suppose it were erroneously decided that a proper 
plan of procedure in the building of the secondary 
roads required the surfacing of all of these 2,000,000 
miles of highways with an average high-class surface 
costing $20,000 per mile. The total cost for construc- 
tion alone, with no provision for maintenance would 
be $40,000,000,000. This would be a tremendous ex- 


having only a thin treatment of hard surfacing ma- 
terial; still other roads would be surface treated with 
bituminous or non-bituminous material to render them 
dustless and more adequate for their traffic and, final- 
ly, another group would require greater thickness and 
a well developed bituminous bound surface. Certain 
of these roads may finally have to be covered with the 
highest types of surfacing known, for they will have 
developed a primary road intensity of traffic. Under 
this system of road improvement the surface is suited 
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Type Thickness 


Summary of Data on Low Cost Roads Utilizing Crushed Stone 


Size of Material 


Traffic Capacity Initial Cost .Maintenance 
Traffic-Bound Varies from 1-3300 to 600 per day in- $2000 $1000 the 2nd year Passing 
in. after firstcluding light 2% ton to per yr. there) 100% 
year. 5-6 in. aftertrucks, infrequent 5 & $3000 after. 0—10% 
several years. 7 ton trucks except in 0—10% 
Traffic-Round 1% to3in. 800 to 1500 vehicles $1100 $400 ~ % to 1% in. 
Roads ‘per day. to to 
Mixed-in-Place $3000 $900 
Water Bound 4 to 6 inches com-500 to 800 vehicles $8000 $300 Soft Stone Hard Stone 
Macadam pacted for eachper day including to to 2% to 4” 1% to 2%” 
course. Totalilight and heavier $20,000 $600 0 to %”| % to 1%” 
thickness 6 to 12trucks if of sufficient 0 to %” 


inches. thickness. 


Single 


Above described800 to 1000 and more\$300 to $500$200 to $500 per(Gover for cold application. 
Surface Treated|Water-bound Ma-under favorable condi-per mile of 18mile of 18 ft. width 


% to % or %” chips. 


Macadam cadam surfacetions. ft. width forjover 5 or 6 year 
treated 4 to % single _treat-|period. 
in. penetration. | ment. 
Dual % to 1” 700 to 2000 per dayj$1100 to $3000) $200 to $500 Cover for hot application 
Surface Treated penetration and more under favor-jper mile of 18/Including  scarify-- 4% to % or 1%” stone. 
Macadam | able conditions. ft. width. ing & retreatments 
$1000 per year. 
Mixed-in-Place | 1% to 3” 800 to 2000 vehicles) $2000 $300 % to 14” material 
Bituminous per day and more un- to to Passing 
Surface (Re- der favorable condi- $4500 $700 100% 
Bituminous to 3%” sur-1000 to 2000 and more $9000 to $17,-'$150 to $600 $350) Soft Stoné| Hard Stone 
Macadam face on Macadam —foundation strength000 for 3 in.jper year on an) 2%—3%” 1%—2%"” 
base courses. controls weight capa-jdepth, 18  ft./average. 
city. width %— %” 
Bituminous Con-| 2 to 4 inches. 1000 to 2000 and more $10,000 $150 +=%| %“%— %”’ or %” 
crete on Bit. under favorable condi- to to %4—1%” or 1%” 
Conc., Bit. Maca- tions. $25,000 $300 w4—2” or 2%” 
dam or Stone 
Base. 


to the traffic which it is anticipated the road will carry 
in the immediate future and under this system the sur- 
facing is improved to a still higher type as the traffic 
increases and warrants additional road expenditures. 
Such a system of procedure is the plan of so-called 
“stage construction” and it lends itself admirably to 
the rapid development of secondary roads. 

In the building of roads by the “stage construction” 
method, crushed stone will play a vital part, for it is 
an ideal material for all types of secondary highways 
as well as for those in the primary highway systems. 


Classification of Low Cost Highways 
Utilizing Crushed Stone 
Crushed stone is used in the following types of low 
cost roads: 
1. Traffic bound roads 
2. Waterbound macadam 


8. Surface treated traffic bound roads 


4. Surface treated macadam 
5. Bituminous macadam 
6. Bituminous concretes of several types. 


, Essential Features of the Above Types 

An excellent bulletin has been published on “Low 
Cost Improved Roads” by C. N. Conner, Chief Engi- 
neer, American Road Builders’ Association, Washing- 
ton, D. C. This bulletin is Part II of the Proceedings 
of the Seventh Annual Meeting of the Highway Re- 
search Board. 

His data was gathered by personal experience, by 
observation throughout the United States and through 
the collaboration of various individuals and agencies. 
Much of the data for the present article was obtained 
from Mr. Conner’s bulletin and in part also from other 
sources. It is arranged primarily to show how crushed 
stone may best be used in secondary highway construc- 
tion. Mr. Conner’s bulletin describes the use of ma- 
terial other than crushed stone. 
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Crushed Stone Traffic-Bound Roads! 
Digest of Essential Data 
Thickness: Varies from 1 to 3 inches after first 
year, 5 to 6 inches after several years. 


Size of Stone: Passing 1 in. 100% 
wa: 0 to 10% 
“ No. 10 0 to 10% 


Traffic Capacity: 300 to 600 vehicles per day, in- 
cluding light 214 ton trucks, infrequent 5 and 7 ton 
trucks except when subgrade is soft. 

Initial Cost: $2,000 to $3,000. 

Maintenance: $1,000 the second year, $500 per year 
thereafter. 


General Description 

This type of surfacing consists of small size crushed 
stone spread in a thin layer over the new subgrade or 
other road surface by the use of a suitable drag or blade. 
Before the stone is applied to a new subgrade, due care 
should be exercised to see that the alignment and grade 
are suitable for high speed traffic, for traffic-bound 
roads are exceptionally smooth because of the drag- 
ging process and they invite high speeds. Drainage 
should be properly cared for because the traffic-bound 
road is apt to be merely the initial stage in the final 
construction of a very much better type of surfacing 
which will be built when traffic increases sufficiently. 

If the proper grade and alignment are built into the 
road initially and the drainage adequately cared for, 
very little change will be needed to convert the road of 
low type into one of the highest type, whereas if these 
features are neglected considerable expense will be in- 
volved and much of the foundation value of the traffic- 
bound road will be lost. The compaction of stone un- 
der traffic is very much greater than can be obtained 
through the use of a heavy roller because traffic com- 
pacts the stone in thin layers progressively upward 
from the subgrade. Moreover, traffic will discover the 
weak spots in the subgrade and such spots will almost 
automatically be cured by the maintenance measures 
used. 

The cross-section of the traffic-bound road should 
show a rather flat crown not exceeding 3/8 inch per 
foot and it is desirable that the wearing surface be as 
wide as practicable and preferably not narrower than 
20 feet, for it is necessary that the traffic be distributed 
over the width of the road so as not to run in tracks. 


1See also. “Low Cost Improvement of Earth Roads with Crushed 
Stone,” Bulletin No. 2, The National Crushed Stone Association. 


The desired lateral distribution of traffic is encouraged 
when the surfacing is of adequate width. 


Construction Methods 

After the subgrade has been prepared, the surfacing 
material is spread at the rate of approximately 1,000 
tons per mile for the first application. The size and 
kind of material varies in different localities and the 
best results are secured with an initial application of 
crushed stone passing a l-inch screen and retained on a 
No. 10 sieve. After the stone is spread from dump 
trucks, it is bladed to the sides of the road in windrows, 
leaving a layer only one inch thick on the subgrade. 
Traffic is immediately turned on the road and as the 
weak spots develop, additional stone is dragged in from 
the windrows or piles along the sides, and in this man- 
ner the weak spots are kept filled and the stone sur- 
facing becomes thoroughly compacted under traffic. 

A smooth surface is maintained by dragging and ad- 
ditional material is drawn in from the sides as re- 
quired. The ideal condition exists when a thin, loose 
layer of stone lies on the surface and for this reason 
it is undesirable that the stone contain any clay or ma- 
terial which will cause it to bond tightly together. The 
presence of clay will likewise be disadvantageous when 
the time arrives for giving the road a bituminous sur- 
face treatment. Stone containing excess clay cannot 
be dragged successfully and, moreover, the surface de- 
velops pot-holes. If the layer of loose stone becomes 
too thick, it is dangerous for traffic. Less than one 
inch of uncompacted material is desirable as a surface 
layer. In time, as more and more stone compacts and 
the loose material is drawn in from the sides, the road 
crust gradually builds up in thickness and becomes 
more and more efficient for carrying loads. At the end 
of the first year, as the result of the constant dragging 
in of new material, there generally results a compacted 
surface 2 to 3 inches in depth. 


Maintenance Methods 

The methods of maintaining a traffic-bound road are 
similar to the original construction methods. New 
crushed stone is stock piled along the road or is placed 
in windrows at the sides. Generally, when the road 
surface is wet, additional stone is dragged in from the 
sides by the use of one-man patrol graders and occa- 
sionally the surface is planed with heavier equipment. 
Should breaks occur in the surface during a period of 
soft subgrade, they should be repaired immediately. 
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Construction Costs 
The cost of construction depends largely upon the 
cost of materials but the first year’s cost should not 
exceed $3,000. 


Maintenance Costs 
The cost of materials and dragging the road will be 
in the neighborhood of $1,000 during the second year 
and approximately $500 during the third year. 


Service Value 

Traffic bound roads are suitable for traffic up to 
300 to 600 vehicles per day consisting largely of auto- 
mobiles, some 214 ton trucks and infrequent 5 and 
7 ton trucks. In view of the dragging operations, a 
traffic-bound surface is unusually smooth and high 
speeds are the rule. When dust becomes a nuisance, 
owing to increased traffic, such roads may be surface 
treated with bituminous material or with non-bitumi- 
nous surface treatments such as calcium chloride. Such 
treatments are said to double the traffic capacity. 


Crushed Stone Water-Bound Macadam 
Digest of Essential Data 

Thickness: 4 to 6 inches, compacted, for each coarse. 
Total thickness may vary from 6 to 12 inches. 

Size of Stone: For hard stone, with a percentage of 
wear less than 4.0, the three sizes used are: 114, to 214 
in., 34, to 114 in. and screenings, all passing 34, in. For 
softer stone having a percentage of wear varying from 
4 to 8, use the following sizes: 


Large size—Passing 4 in. 95 to 100% 


“ 21% in. 0 to 10% 
Screenings—Passing */, in. 95 to 100% 
in. 30 to 60% 


“ No. 100 sieve 5 to 20% 
Traffic Capacity: 500 to 800 vehicles per day, in- 
cluding light trucks and heavier trucks if surfacing is 
of sufficient thickness. 
Initial Cost: $8,000 to $20,000 per mile. 
Maintenance: $300 to $600 per year. 


General Description 
The crushed stone water-bound macadam road is one 
of the oldest types of crushed stone roads. Generally, 
it is built in one or more courses of broken stone of 
comparatively large, uniform size with the voids filled 
with finer material, such as stone screenings. Com- 


paction is obtained by rolling with a heavy roller and - 
water is sometimes used to assist in the void-filling and 
binding process. 


Construction Methods 
In the construction of water-bound macadam the 


stone in the base course is sometimes allowed to be of 
a softer quality than in the surface course, in which 
case, however, it is essential to use rather large sizes, 
sometimes extending up to 514 inches in diameter. The 
following construction procedure is usually practiced: 
A trench section is made to receive the stone and wood 
side forms may be used to gauge the loose depth of the 
stone. The stone is preferably spread from spreading 
devices attached to the motor truck. Such devices in- 
sure uniformity of depth and aid in producing uniform- 
ity of subsequent compaction. The compacted depth 
seldom exceeds the greatest diameter of stone by more 
than 14 inch. The average depth of the compacted layer 
is 4 inches, although 6-inch compacted layers are some- 
times used. Earth from the shoulders is placed to pre- 
vent the lateral spreading of the stone during the roll- 
ing operation. Construction is carried on with the fol- 
lowing procedure: 

1. Hauling and spreading the layer of coarse stone. 
The stone should never be dumped directly on the 
subgrade or base course in piles. 

2. Shaping the loose layer of stone by hand tools, 
sometimes harrowing and blading it. 

3. Rolling with 10 ton power rollers usually of a 3- 
wheel type. 

4. Spreading fine stone, screenings or other suitable 
fillers. These are spread evenly and gradually over 
the surface. 

5. Rolling is continued, usually on the dry surface. 

6. Watering, the addition of more screenings or filler 
and protracted rolling are continued until a fine 
grout appears on the surface and applied water 
runs to the edges of the surface. The rolling oper- 
ation is started at the sides of the road with the 
roller wheel overlapping on the shoulder and the 
rolling progresses toward the center. 


Maintenance Methods 

Water-bound macadam at one time was a very suit- 
able road for steel tired traffic. Now, without a bitum- 
inous or other surface treatment, or without constant 
maintenance, it ravels and develops pot-holes because 
of the removal of the binder by present-day, fast mov- 
ing, rubber-tired traffic. Consequently, it becomes nec- 
essary to maintain water-bound macadam surfaces by 
several available means. 
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One method consists of retaining a thin layer of 
small size stone constantly on the surface; dragging it 
at sufficiently frequent intervals to keep it in a smooth 
condition and adding new material as this becomes 
necessary. This is the traffic-bound method of main- 
tenance. Still other methods call for the use of cal- 
cium chloride to keep down the dust and thus help to 
prevent the surface from raveling and bituminous sur- 
face treatments are also frequently used to help bind 
the surface together and to prevent dust from forming. 
This method, which calls for the use of a cover ma- 


terial, frequently of clean stone screenings, will be de- 
scribed. 


Single Surface Treated Macadam 

The single surface treatment is intended to build up 
a comparatively thin mat which will need renewal at 
yearly intervals or more frequently. It is practiced 
with success on roads capable of 600 to 800 vehicles 
per day. Two methods are used, one requiring a prime 
coat of light bitumen and the other without a prime 
coat. 


Method I-—With Prime Coat 

The surface is swept clean but care is taken not to 
loosen the aggregate. Light cold tar or cold asphaltic 
oil is applied at the rate of 1/6 to 1/4 gal. per sq. yd. 
Then, in 2 to 24 hours a heavier bitumen is applied cold 
or moderately warm at the rate of 0.2 to 0.4 gal. per 
sq. yd. Cover material in amounts from 20 to 50 lbs. 
per sq. yd. is used, depending on the condition of the 
bituminous material. Asphaltic oils require more cover 
than tars and to prevent a nuisance from excess bi- 
tumen, city streets require more cover than country 
highways. 


Method IIl—Without Prime Coat 

In this method the clean, dry surface is treated with 
a single application of tar or asphalt applied hot or 
cold. The rate of application is from 0.2 to 0.6 gal. 
per sq. yd. with cover material applied at the rate of 
10 to 40 lb. per sq. yd. If stone is used for cover ma- 
terial it should be in the form of 14 to 14 or 3 in. 
chips. Stone makes an excellent cover material be- 
cause of the stability of the resulting mat and its tend- 
ency to stay on the road surface. Its uniformity and 
angularity are both very desirable properties. 


Dual Surface Treated Water Bound Macadam 
- Digest of Essential Data 
Thickness: 14 in. to 1 inch of treated material. 
Size of Stone: % in. to 14 in. chips for lightest bi- 
tuminous treatments and 14 to 34 or 114 in. for the 
heavier treatments. 
Traffic Capacity: 700 to 2,000 vehicles per day. 
Initial Cost: $1,100 to $3,000 per mile. 
Maintenance Cost: $200 to $1,200 per year. 


General Description 

The dual surface treatment is suitable for macadam 
roads whose surface is regular and free from loose ma- 
terial. There is a wide variation in the methods of 
construction and classes of bituminous materials used. 
Generally, however, the method involves the use of a 
prime coat of light bitumen followed later by the second 
application of bitumen covered with stone chips and 
rolled. 


Materials 

For the prime coat either cold liquid tar, cut-back 
asphalt, or low viscosity road oil is used. A second 
prime coat, if necessary, is given of the same material. 
The final coat is usually a heavy bitumen such as hot 
asphalt, hot tar, or a cold cut-back asphalt or heavy 
road oil. If the prime coat is given any cover treat- 
ment at all, this usually consists of a light scattering 
of clean, coarse sand. With the lighter bituminous ma- 
terials small chips are used as cover material and the 
large chips, 14, to 34, in., and sometimes up to 11, in., 
are used with the heavier bitumens. 


Construction Methods 

The untreated surface is first thoroughly prepared 
for treatment by sweeping with power brooms. The 
road may be closed to traffic or it may be treated one- 
half at a time. The methods used are as follows: 

1. A prime coat of bitumen is given at the rate of 
0.2 to 0.3 gal. per sq. yd. No cover material is ap- 
plied, as a rule, unless necessary to p event flowing. 
The prime coat is allowed to penetrate from several 
hours up to two weeks. 

2. <A second application of bitumen is applied from 
a power distributor at the rate of 0.3 to 0.4 gal. per sq. 
yd. 

3. Cover material is immediately spread on the sec- 
ond application, preferably by the use of spreading 
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devices attached to a truck. If the bitumen is heavy 
and the material applied hot, large stone chips, 14, to 
34, in. are spread at the rate of 35 pounds to 50 pounds 
per sq. yd. Lighter materials require the use of smaller 
chips. 

4. The coarse chips are evenly spread by brooms 
and at once rolled with a power roller. If the bitumen 
is a light oil or cut-back, the surface is usually dragged 
to an even contour. 

5. A seal coat may or may not be applied at once or 
during a succeeding season. If the surface appears 
open or inclined to ravel a cold or hot seal coat may. be 
necessary at the rate of 1/6 to 1/5 gal. per sq. yd. with 
a coarse sand-cover. 


Maintenance Methods 


If any deep holes form, they are patched with pre- 
mixed aggregates and bitumen. Small breaks and 
ravelling are corrected by the application of bitumen 
and cover material. If there is general surface break- 
age or irregular surface over a considerable area the 
entire surface treatment should be lightly scarified. 
The broken up surface is then disk harrowed, spread 
with a road blade and rolled; finally retreated with bi- 
tuminous material, followed by stone chips. 


Construction Costs 
The initial construction of prime coat and second 
coat and cover varies from $1,100 to $3,000 per mile 
for an 18 ft. width depending upon local conditions and 
the class of materials used. 


Maintenance Costs 
Such items as scarifying and re-treatments will 
greatly affect the annual maintenance costs. Without 
these two items it amounts to from $200 to $500 per 
mile. With treatments, with or without scarifying, 
maintenance of the surface ranges from $800 to $1,200 


per mile, with an average over a period of years of 
$1,000 and less. 


Service 
The service range depends largely on the type of 
base and varies from 700 to 2,000 vehicles per day or 
more. Maintenance costs increase with the volume of 


traffic, but 1,000 vehicles per day does not exceed the 
capacity of dual surface treatments on substantial 
bases. 


Mixed in Place Bituminous Surfaces ” 
Digest of Essential Data 


Thickness: 11% to 3 inches of mixed surface. 
Size of Stone: %4 to 114 in. 


Passing 114 in. 100% 
“1% in. 95 to 100% 
- 1 in. 25 to T5% 
3, in. 0 to 15% 


Traffic Capacity: 800 to 2,000 vehicles per day. 
Cost: $2,000 to $4,500 per mile. 
Maintenance: $300 to $700 per year. 


General Description 
The mixed-in-place bituminous surface, which is also 
known as oil-bound broken stone surface, carpet treat- 
ment and “Retread” was developed as a surfacing 
which would be of intermediate value between that of- 
fered by a dual surface treatment and bituminous ma- 
cadam. This is not regarded as being quite as good a 
surface as bituminous macadam but has been used with 
surprisingly good results on well compacted bases and 
is very suitable for use on water-bound macadam or 
well compacted traffic-bound roads. The mixed-in-place 
method consists essentially of the spreading of a thin 
layer of stone followed by the application of bitumen 
from a power distributor, blading until the surface 
begins to set, the application of lighter amount of bi- 
tumen after several days followed by a cover of stone 

chips, preferably followed by rolling. 


Methods of Construction 

The sequence of the methods of construction are as 
follows: 

1. Scarify and shape old base, adding additional 
stone if necessary or merely sweeping the base clean of 
dust and dirt if it is already of proper cross-section, 
graded and well solidified. 

2. Spread layer of loose stone to such depth that 
when compacted it will be 2 inches in thickness. 

3. Make first application of bitumen at the rate of 
0.5 to 0.75 gal. per sq. yd. 

4. Blade surface to proper cross-section. 

5. Continue blading to maintain desired cross-sec- 
tion until surface begins to set. 


* See also, “Retreading Our Highways,” Bulletin No. 4, The Na- 
tional Crushed Stone Association. 
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6. At the end of 4 or 5 days, after the surface has 
set, apply about 0.25 gal. of bitumen followed by a light 
cover of stone chips. Traffic is permitted to operate 
during the entire construction. 

Rolling with a 5 to 10 ton roller is desirable. The 
rolling may follow immediately after the first applica- 
tion and blading. 

Rolling of the seal coat is also effective in securing 
quick compaction and. reducing loss of chips. 

There are many variations in the method of con- 
structing mixed-in-place bituminous surface and the 
methods used may have to be varied somewhat from 


those described, depending upon the local materials 
used. 


The Bituminous Macadam Pavement 


Digest of Essential Data 
Thickness: Surface Course, 21% to 314 inches. 
Base Course, 3 to 4 inches. 
Foundation Course, 4 to 6 inches and more. 
Size of Stone: When the per cent of wear is less than 
4.0. 

Surface Course: 

Coarse stone—1!% to 21% in. or 134, to 3 in. 

Keystone—*, to 1 in. for 114 to 214 in. coarse 
stone. 

Cover stone—%g to 5% in. or in. 

When the per cent of wear is between 4.0 and 6.0— 
Coarse stone—2!% to 31% in. or 214 to 4 in. 
Keystone—*,, to 114 in. 

Cover stone—!4, to % in. 

Traffic Capacity: 1,000 to 2,000 vehicles per day and 
more. The strength of the foundation controls the 
weight of vehicles permissible. 

Initial Cost: $9,000 to $17,000 for a 3-inch depth of 
surface course, 18 feet wide. 

Maintenance Cost: $150 to $600 per year, $350 per 
year is an average figure. 


General Description 


The bituminous macadam pavement consists of 
crushed stone and bituminous material incorporated to- 
gether by penetration methods. It is an excellent type 
of surface when well constructed on a strong founda- 
tion. It should not be built unless the foundation and 
base courses are capable of sustaining heavy truck 


loads. The foundation course may consist of hand- 
placed stone, crushed stone, gravel or old macadam 
compacted under traffic. The crushed stone base course 
should be well rolled and filled as in the case of water- 
bound macadam, although water-binding is not always 
used for the base course. 

The surface course consists merely of a layer of uni- 
formly compacted stone, rolled sufficiently to properly 
key it together and the voids are then filled with bitu- 
minous material distributed over the surface from a 
pressure distributor. Choke stone is then applied and 
rolled and finally one or more seal coats of bitumen is 
applied and each is given a cover coat of stone chips. 
Finally, in addition to intermediate rolling, the finished 
surface is thoroughly rolled for a period of 4 or 5 days 
during the warm part of the day when the rolling is 
most effective. 


Construction Procedure 


Because of the differences in hardness of rock in vari- 
ous sections of the country, somewhat different con- 
struction details have been developed, each best suited 
for particular classes of materials. Thus, in the New 
England states, where the harder traps are available, 
the methods are different from in the middle Western 
section of the country where the softer limestones are 
found. Of the two following methods, Method I is best 
suited to the trap rocks and rocks of harder variety 
and Method II to the softer stones. 


Method I—Double Penetration Method 


The following steps are carried out in this method: 

1. The coarse stone 114-214 in. or 134-3 in. is spread 
uniformly between headers on the base course to 
the proper depth. A compacted thickness of 214 to 
3 in. is desirable. 

2. Coarse stone is thoroughly rolled and compacted 
with a 10 to 12 ton roller. 

3. Bitumen is applied uniformly with pressure dis- 
tributor at the rate of 134 gal. per sq. yd., if 114- 
21% in. stone is used; and 2 gal. per sq. yd., if 134-3 
in. stone is used. 

4, Keystone, 54-1 in.* for 114-214 in. coarse stone and 
34-114 in. for 134-3 in. coarse stone, is applied to 


* Note: This size is best adapted to asphalt binder. Better re- 
sults are said to be obtained when a smaller size (%-% in.) is used 
with tar binder. 
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the amount of one ton per 40 sq. yds. of surface 
when hard stone is used. This should be reduced 
when soft stone is employed. 

5. Surface is thoroughly rolled to force keystone into 
surface voids, and produce tightly compacted sur- 
face. 

6. Second application of bituminous binder is given at 
the rate of 34 gal. per sq. yd. with hard stone and 
4 gal. with softer stone cover. 

7. Cover stone (34-54 in. or 34-%4 in.) in size to the 
amount of one ton for 55 to 70 sq. yds., the latter 
figure for cover applied in late fall. The larger size 
is for use with larger size coarse stone. 

The above method is particularly applicable to bitu- 
minous macadam constructed with the hardest varie- 
ties of stone. 


Method II—Triple Penetration Method 
The following is usually referred to as a double seal 
coat method. It is most used with the softer varieties 
of stone. 

1. Spread stone, 214-314 in. or 214-4 in. in size, uni- 
formly to proper depth between header boards and 
using spreading devices. 

2. Roll and thoroughly compact stone with 10 to 12- 
ton roller. Over-rolling which crushes stone should 
be avoided and shattered stone spots should be re- 
placed and recompacted. A compacted thickness of 
3 inches is desirable. 

3. Apply bitumen with pressure distributor at the rate 
of 1.5 gal. per sq. yd. 

4. Apply 34-14 in. coarse covering or choke stone at 
the rate of 1 cu. yd. to 250 sq. yd. of surface (1 ton 
per 194 sq. yd.) 

5. Roll before bituminous material hardens and con- 
tinue rolling until solid compact mass results. 

6. A small amount of fine cover material (14-7 in.) 


should be swept over the surface to loosely fill sur- 
face voids. 


7. Apply second application of bituminous material at 
the rate of 0.5 gal. per sq. yd. 

8. Broadcast just sufficient fine cover over the surface 
to prevent roller wheels from sticking. 

9. Roll surface to thoroughly compact it. Roller should 
be used on at least 5 days when the bitumen is soft. 
Additional fine cover should be applied sparingly as 


required during the rolling. Total. amount should 
not exceed 1 cu. yd. to 240 sq. yds. of surface (1 ton 
for 200 sq. yd.) 
10. Any voids left in top should be filled by brooming 
fine covering material over surface and surplus 
should be swept off. 


11. Apply third treatment of bituminous material at 


the rate of 1/3 gal. per sq. yd. 

12. Cover with fine cover material at the rate of one 
cu. yd. to 120 sq. yd. of surface (one ton per 100 
sq. yd.) 

13. If heavy bituminous material has been used in the 
third application, the surface should be rolled after 
the application of fine cover. 

The strictest attention to every detail of construc- 
tion is essential to the success of a bituminous ma- 
cadam surface course. This point is again emphasized 
for it is too frequently overlooked and greatly inferior 
inspection is too often the rule. 


Construction Methods 

Before constructing the surface course, the base 
course should be checked to determine its degree of 
smoothness. There should be no spots having a de- 
pression greater than %% in. in 18 feet. Such spots 
should be loosened, additional stone applied and re- 
rolled. 

In the construction of bituminous macadam it is 
highly important that the surface course have a uni- 
form texture before the application of the bitumen and 
to accomplish this result the gradation of the stone 
must be constantly uniform and if there is any soft 
stone present which crushes under the roller such stone 
must be removed and stone replaced with harder ma- 
terial before applying the bituminous cement. The 
surface should be checked by means of a template to 
determine its smoothness and low spots should be cor- 
rected in the manner above described for correcting the 
base course. A transverse strike board, supported on 
headers should be used to check the cross-section. 


The stability of a bituminous macadam course de- 
pends very largely on the mechanical! bond and the in- 
terlocking effect of the stone and for this reason it is 
highly important that sufficient rolling be given the 
stone before any bitumen is applied. On the other 
hand, the stone should not be excessively rolled so that 
there will be crushing under the roller with a conse- 
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quent clogging of the surface voids. This will prevent 
proper penetration of the bitumen and subsequent sur- 
face defects will develop. 


Rolling is generally carried out with a 10 ton roller 
of the 3-wheel type, starting at the sides with one wheel 
resting partially on the shoulder. The rolling pro- 
gresses gradually toward the center, each passage of 
the roller overlapping, to some extent, the path of the 
previous passage. 


After thorough compaction of the stone, which oc- 
curs when there is no movement under the roller, the 
bituminous binder is applied. At this time the stone 
should be dry and the atmosphere preferably above 
65°F. with no freezing weather in sight. The bitumen 
is applied from a pressure distributor in which at least 
25 lb. per sq. in. pressure is maintained. Care is taken 
to see that the bitumen is applied with great uniform- 
ity and numerous expedients are used to accomplish 
this purpose which are treated in detail elsewhere. 
(See The Bituminous Macadam Pavement, Bulletin 
No. 6, of The National Crushed Stone Association). 


Keystone or Choke Stone 


Immediately after the first coat of bitumen has been 
applied keystone or choke stone, which has been prop- 
erly stock-piled along the sides of the road before the 
coarse stone has been spread, is broadcast over the sur- 
face to the proper amount. The purpose of the key- 
stone is to fill the voids between the coarse stone and 
to wedge the surface tightly together. It is not the 
purpose of the keystone to provide an extra layer on 
top of the stone. Accordingly, the keystone must be of 
just the right size to fit into the voids in the coarse 
stone and it must be distributed in just the right 
amount. After broadcasting the keystone, it is rolled 
before the bituminous material hardens to such an ex- 
tent as to prevent the keystone from being thoroughly 
incorporated with it. And at this stage of the work the 
rolling must be thorough so that the surfacing is com- 
pacted to a smooth, solid layer. 

The second treatment of bituminous material, ap- 
plied to the amount of 14 to 34 of a gal. per sq. yd. is 
followed by a cover of stone chips of varying size de- 
pending upon the hardness of the stone and also upon 
the size of the choke stone used. Thus, with hard stone, 
114 to 214 in. in size with % to 1 in. keystone, the cover 
stone should be *% to % in. and correspondingly dif- 
ferent sizes of cover stone should be used as described 
under the two methods of construction. 


Final Appearance of the Surface 


A bituminous macadam surface should not have a 
heavy mat of bitumen, but on the contrary should have 
a mosiac appearance due to the coarse stone, and when 
bituminous macadams have this appearance they quite 
generally remain free from any corrugations. A bi- 
tuminous macadam pavement requires very close at- 
tention to detail in its construction and when the essen- 
tial details are followed carefully, the resulting sur- 
face has excellent riding qualities and the maintenance 
expense will be low if a proper base has been used. 


Maintenance Methods 

The maintenance of a bituminous macadam pave- 
ment generally takes the form of a surface treatment 
of bituminous material applied at varying iatervals de- 
pending upon the conditions. These treatments are 
covered with coarse stone chips thoroughly rolled. 
Sometimes patching of the surface is necessary before 
surface treatment and at others scarifying, re-shaping 
and the addition of new surfacing materials are given. 
Maintenance methods also include a method which in- 
volves the use of a light application of cold bitumen fol- 
lowed by the use of a heavy road plane which cuts 
down the high spots and fills the low spots in the sur- 
face. The excess surfacing material is carried to the 
shoulders and thus a bituminous surface is gradually 
built up on the shoulders. 


Construction Costs 
The construction costs vary greatly, but for a 214 to 
3 in. depth they may be $9,000 to $17,000 per mile for 
an 18-foot width. 


Maintenance Costs 
Some bituminous macadams run as low as $150 per 
mile per year with an average of $300 per mile and an 
average for all types including old bituminous macad- 
ams may be stated roughly at $350 per year. 


Service 

When well constructed, the bituminous macadam 
pavement is smooth riding, and capable of carrying 
heavy, high speed traffic. For average conditions, bi- 
tuminous macadam is economical for 1,000 to 2,000 
vehicles per day. Much depends upon load carrying 
capacity of the subgrade and foundation courses. High 
wheel loads may be carried when the foundation is 
good. 
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The Bituminous Concrete Types 

There are a number of different types of bituminous 
concrete which may be roughly classified into: 

1. Hot mix, coarse-graded bituminous concrete 
Hot mix, fine-graded bituminous concrete 
Mixed macadam 
Cold mixed bituminous concretes 
Miscellaneous types 


General Discussion 


The bituminous concretes form a very high type of 
wearing surface but they should be laid on an excep- 
tionally good base in order that their full service value 
may be realized. Their construction costs vary widely 
depending upon a number of conditions but in general 
they probably exceed the cost of bituminous macadam 
of equal thickness. Their traffic capacity averages 
somewhat higher than that of bituminous macadam, al- 
though in this they vary widely. Their maintenance 
costs will generally be found to be lower than bitumi- 
nous macadam. In bituminous concrete mixtures a 
good grade of stone should be used with a per cent of 
wear of not less than 6.0. The gradation requirements 
for the stone for the above types run approximately as 
follows: 


Bituminous concrete coarse aggregate type, base 
course, 14 to 114 in., 14 to 2% in. or 114 to 214 in. 

For the surface coarse the size generally used is 14 
to in. 

For the fine graded bituminous concrete, hot mixed 
type, 14 to 34 in. material or 14 to 114 in. is ordinarily 
used with 14 to 14 in. chips. 

For the so-called “mixed macadam” which is essen-. 
tially the same as coarse graded bituminous concrete, 
such as used in black base work, the size required is 
as follows: 

Passing 2 in. screen 95% 
Passing 1 in. screen 25 to 75% 
Passing 14 in. screen 0% 


This material is combined with asphaltic cement to 
give the following proportions: 


Passing 2 in., retained on 1 in. screen 20 to 45% 
Passing 1 in., retained on 14 in. screen 25 to 45% 
Passing 1, in. 25 to 35% 
Asphaltic cement 4to 6% 


Cold mixed bituminous concretes are typified by pat- 
ented materials such as Amiesite, “Tarmac,” “Tarvia- 


Lithic,” ete. The oldest of these mixes is Amiesite 
which is generally laid in 2 courses to a total compacted 
thickness of 2 inches, 1!4 inches in the base course and 
14 inch in the top course. The following are typical 


limitations: 
Bottom layer Top layer 
Maximum Maximum 
Materials percentage percentage 
Broken rock ..... 86 to 92 83 to 90 
Ligquifer ......... 0.4 to 1.0 0.4 to 1.0 
Asphalt cement .. 4 to 6 5 to 7 
Hydrated lime ... 0.5 to 1.0 0.5 to 1.0 
Mineral filler .... 0 to 6 0 to 8 


Mixtures using tars may employ #4 in. crushed stone 
and sand in the proportions of one part sand and 3 
parts of stone and combined with these aggregates 
there is generally employed a type of cold patch tar in 
the proportions of 12 gallons of tar to 27 feet of total 
aggregate. The size of stone desired passes a 11, in. 
screen and is retained on a % in. screen. Liquid as- 
phalt is used in the same way as tar. 

The proper manufacture of these various forms of 
bituminous concrete is a specialized subject as is also 
their proper laying. They are intended for use under 
comparatively heavy traffic. 


Conclusion 

Those interested in the types of bituminous materials 
best suited for the various classes of bituminous pave- 
ments, should refer to the specifications for these ma- 
terials issued by the Federal Specifications Board, 
Washington, D. C., as United States Government Mas- 
ter Specifications. The various grades of tars and as- 
phalts for the different kinds of bituminous work are 
adequately described in these specifications. 

In conclusion, it is believed that each of the types of 
pavement utilizing crushed stone has its particular 
place in the development of secondary highways. It 
may be that if a particular type is just able to serve 
today’s traffic, its capacity will soon be outgrown, but 
by using the stage construction method almost its en- 
tire value is saved, for merely by an addition to its 
surface of a more adequate type it again becomes a 
useful, economical highway. By properly suiting road 
types to traffic needs the greatest possible mileage will 
be made available to the traveling public quickly and 
economically. 


It will be wise to assume that there will be some in- 


crease in traffic and at least the possibility of such an 
increase should be fully taken into account. 
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Committee on Accident Prevention Discusses 
Plans for Year 


By H. E. RoDES, Chairman, 


Franklin Limestone Co., Nashville, Tenn. 


OUR Committee on Accident Prevention met at 

Cincinnati May 23rd. Its purpose was to draw up 

a plan for accident prevention work by the Association, 

which plan is to be submitted to the Board of Directors 
in July for their approval. 

At the request of the Chairman, an engineer from 
the Independence Bureau, of Philadelphia, Pa., an en- 
gineering firm specializing in Accident Prevention and 
Fire Prevention, met with the Committee. 

A general discussion of the science of Accident Pre- 
vention, the results obtained and obtainable, the meth- 
ods to be used, and the part the National Crushed Stone 
Association, operating through this Committee and 
through the Secretary, can play in reducing the heavy 
casualty cost in the crushed stone industry brought 
out certain facts and led to certain conclusions. These 
are covered very briefly in this discussion. 


Facts Brought Out 


During the last few years a considerable number of 
quarries have practically eliminated accidents that in- 
volve the loss of time. Enough quarries have done this 
and over a long enough period to prove not only that 
accidents can be practically eliminated, but that any 
quarry can do it. 

Most of the industry has taken care of the more 
obvious things but nevertheless accidents continue. 
Few are doing really effective work in prevention and 
the total of preventable accidents in the industry is very 
large. Just what saving is possible can only be guessed 
at. It is certainly conservative, however, to say that 
only moderately effective work by the whole industry 
would easily justify a cut of 50% in casualty insurance 
rates. As a matter of fact, the General Crushed Stone 
Company has saved more than this. Others have got- 
ten similar results. Every quarry can do it. 

Most of the accidents are coming from mild hazards. 
In the end these are far worse than the occasional seri- 
ous hazard, because mild hazards exist everywhere and 
affect every employe. This means that accident pre- 
vention must be not only an intimate concern of each 
quarry executive but each and every employe must ac- 
quire skill in working safely. 


The chief reason why so few quarries have reached 
a high standard in eliminating accidents is that their 
managements are only passively interested in accident 
prevention. Passive interest isn’t enough. Every 
management must apply the same sort of intelligent 
forceful effort to the elimination ’of accidents that it 
does to operation. If it does this, satisfactory results 
are assured. 


The Function of Your Committee 


Your Committee on Accident Prevention cannot 
make detailed studies of conditions at each quarry. To 
be of service it must somehow get quarry managements 
interested to a point where they push their accident 
prevention work hard enough to make it effective. The 
entire campaign of the Committee will be based on 
that premise. Fortunately, the facts as to the benefits 
of accident elimination once fully understood are very 
convincing, so that if the work of the Committee is 
done well, good results should be secured. 


Savings in Eliminating Accidents 


We cannot emphasize too strongly that it pays to 
eliminate accidents. And we mean eliminate—not just 
hold down to a not very serious level. The direct cost 
of accidents is only a small part of it. The hidden costs 
to be saved, and, more important still, the profits that 
can be made through the measures necessary to elimi- 
nate accidents are the main things. Take a typical 
case. A quarry employing about 60 men was running 
with an average total annual lost time from accidents 
of about 250 man daysa year. In direct cost this didn’t 
look large. But the manager got interested and drove 
hard for safety. In two years time, accidents had prac- 
tically been eliminated. He states that the better super- 
vision, better spirit among employes, and better stand- 
ards of work generally resulting from the drive to 
eliminate accidents yield large profits that cannot be 
measured exactly, but he knows they are very import- 
ant. And the experience of all who have done really 
good accident prevention work is similar. Accident 
prevention pays big dividends. 

(Continued on page 20) 
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The Business Man and His Organization 


By WILLIAM BUTTERWORTH, 


President, Chamber of Commerce of the United States 


_ Annual Meeting has addressed itself to the task 
of identifying and appaising the growing respon- 
sibilities of business and business men. This is most 
appropriate, for we are all aware of the extent and the 
rapidity of changes in our business life in these restless 
days when all progressive business men are seeking to 
make their concerns responsible to new demands and 
new conditions. 

Tradition is having a hard time. The fact that a 
thing “always has been” done in a particular way is 
no longer accepted as a compelling reason why it should 
continue to be done that way. The business man who 
was labeled a “theorist” a while ago when he suggested 
new business line-ups, is today accepted as very much 
of “a realist.” Science and business, teamed together, 
are making commonplaces of the miraculous. And the 
business man who would succeed today must step up 
his thinking and his enterprises to the requirements of 
these very exacting times. 

It is worth while, accordingly, for us to consider the 
agencies which business men have created to enable 
them collectively to assay, accept and discharge their 
expanding responsibilities to their respective fields of 
business and to the public, and to take some account of 
the opportunities that lie before them to voice the col- 
lective aspirations of enlightened business men. 

Broadly considered, a dual allegiance levies claim 
upon the business man. There is the claim of his com- 
munity—his city, his home and the home of his enter- 
prises. And there is the claim of his industry. The 
first is typified by the community organizations, the 
chamber of commerce; the second by the trade asso- 
ciation. 

oe * * * * * 

Let us now briefly consider the business man and his 
responsibility to his industry, and the trade associa- 
tion as the agency which affords him opportunity most 
fully to discharge that responsibility. 

The trade association is both a laboratory and a 
forum. It offers an industry the facilities for intelli- 
gent research—the laying on the table for microscopic 
examination, so to speak, of productive and marketing 
and administrative methods and technique, as well as 


! Presented at the Seventeenth Annusl Meeting of the Chamber of Com- 
merce of the United States, Washington, D. C., May 2, 1929. 


the searching out of possibilities which science and in- 


vention may offer for the progress and profit of the in- 


dividual units and the industry as a whole. Moreover, 
the trade association regiments the industry, enabling 
it to form lines of offense and defense in the competi- 
tion of industry with industry—a competition, in many 
respects, more vigorous and more intensive than the 
competition of unit with unit within the industry. 

Valuable as is its service within the house of indus- 
try—setting things to the right about for the benefit 
and profit of the industry and its unit members—the 
trade association serves equally, if not even more, valu- 
ably as the agency through which an industry may 
foster proper relations with other business and indus- 
trial groups and with the public. Such a relation must 
be based on mutual confidence. Without it the hopes 
of an industry for progress and profit are largely vain, 
and intelligent business leadership is more and more 
realizing that the way to win such confidence is to de- 
serve it. 

Thus the trade association becomes a forum in 
which the enlightened opinion of an industry may, in 
effect, legislate for self-regulation and self-government 
by establishing sound standards of practice and con- 
duct for the component units of the industry. This 
unity of opinion is a potent sanction. In a democracy 
—either political or industrial—there can be no 
stronger. 

Measurable progress is being made toward self-regu- 
lation. More and more are we coming to understand 
that in and of ourselves, as business men, and through 
our organizations we can outlaw those practices and 
those abuses which are an outgrowth of unsound com- 
petition. These abuses are destructive of the real uses 
of competition and of its public value as a means of as- 
suring a free flow and exchange of goods. Better than 
any other agency can our organizations of business men 
ban such practices and put the public upon notice of 
those who, for fancied temporary personal advantage, 
continue to masquerade under the guise of reputable 
business men to cloak practices which, in all other re- 
lations of life, are frowned upon by public opinion. 

If it is most usefully and most fully to serve its in- 
dustry, the trade association must be truly representa- 
tive—representative in the widest possible degree of 
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the intelligence, enthusiasm and aspirations of the in- 
dustry and not merely representative of dues-payers 
who mistakenly think that once they have joined a 
trade association and paid its fees the responsibilities 
of the industry need no longer interfere with their golf. 

It is, moreover, a significant fact that many of the 
problems with which industry, today, must wrestle— 
problems of standards of practice as well as many in- 
ternal problems of management, production and mar- 
keting—are traceable to an archaic, Alexander Sel- 
kirk complex of certain business men who cannot dis- 
abuse their minds of the fallacy that they are all-suffi- 
cient “monarchs of all they survey” when, in fact, no 
man, today, is so big; no man is so much the master of 
his business fate that he can go ahead alone, afoot and 
across lots, regardless of what the rest of the business 
world is doing! Fortunately, however, for both public 
and business their tribe is decreasing. 

The objectives thus briefly set forth are eminently 
worth while. Their achievement requires, first of all, 
a lively and continuing interest on the part of each and 
every individual representing each and every unit with- 
in the industry, for the success of a trade association 
depends upon the breadth of vision of the leaders of 
the industry and upon the harmonious cooperation— 
the will to pull together—on the part of all its constitu- 
ents. 

We have long since discovered that snap judgment 
examination of problems results in superficial action. 
Such action is foredoomed to failure. In an increasing 
degree are we recognizing that it is absolutely neces- 
sary that we individually apply ourselves with dili- 
gence to the analysis and solution of the problems com- 
mon to our enterprises. Lincoln said that “nothing 
worth while is lost by taking time enough to do it 
right,” and when he said it he laid down a perfectly 
good trade association formula. 

Yet at times the viewpoint is advanced that organi- 
zation tends to dull the fine edge of individual initiative. 
Not at all. Our organizations are voluntary enlist- 
ments, a coordination of individual initiative—a co- 
ordination which gives to the conclusions of alert and 
intelligent and courageous business thought the mo- 
mentum and driving power of united action. 


The value of individual participation—not in terins 
of fees and dollars and cents, but in the larger terms of 
unselfish contribution of thought and experience and 
enthusiasm for common interests, can not be too 
strongly emphasized. The public respect for our or- 
ganizations of business men—our chambers of com- 
merce and trade associations—rests upon the democ- 


racy of our methods. Never should they become the 
methods of autocracy. The views of our business or- 
ganizations wield their influence in shaping public poli- 
cies intimately affecting both public and business, be- 
cause they are the views—not of the few, no matter 
how towering their stature or how eminent their abil- 
ity—but the views of the many, projected upon the 
background of public interest. 

Our organization objectives, moreover, should never 
be picayune inconsequentials but always those domi- 
nant concerns that are to the fore in their effect on the 
welfare of our communities and our business and in- 
dustrial enterprises. These concerns and these issues 
—in a very intimate and far-reaching degree—affect 
the welfare of every citizen in the land. To chart a 
proper course for our business organizations is thus a 
challenge to the best efforts of every one of us. 

In going about the country as it has been my privi- 
lege during the past year, observing at close range the 
character and work of many of our business organiza- 
tions, I have been profoundly impressed by the practi- 
cal acceptance in community after community and in 
association after association of the ideas I have en- 
deavored to set forth here this morning. It has been 
an inspiring experience to observe men of great attain- 
ment in the business world—and oftentimes under cir- 
cumstances that involve a very real sacrifice of personal 
pursuits—cheerfully and enthusiastically take their 
parts and places in chamber of commerce and trade 
association activities. Their inspiration has been and 
is the real opportunity these agencies afford them to 


‘make personal contributions to public welfare with no 


thought of personal gain or aggrandizement. Thus the 
spirit we saw so bounteously manifest during the war 
years, when a national emergency called forth the high- 
est sort of disinterested volunteer service in a high 
cause, is carrying on. 

* * * * ok 

May I now, as a final word, invite your attention to 
a recent utterance of President Hoover, who is a firm 
believer and a staunch advocate of business teamwork, 
broadly conceived and directed toward proper objec- 
tives. 

“In the past quarter of a century,” says Mr. Hoover, 
“we have evolved a higher sense of organized coopera- 
tion than has ever been known before. We have many 
examples of this in the enormous growth of associa- 
tional activities . . They represent every phase of 
our national life on the economic and on the welfare 
side. . . . They have become part of the very fabric 

(Continued on page 20) 
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The National Safety Competition of 1928’ 
By W. W. ADAMS, 
Supervising Statistician, U. S. Bureau of Mines 


HE results of the fourth annual safety contest, 

known as the National Safety Competition, con- 
ducted by the United States Bureau of Mines are here- 
in announced. A bronze trophy, “Sentinels of Safety,” 
the gift of the Explosives Engineer magazine, has been 
awarded to the leading mine in each of the five groups 
into which the mines and quarries that participated in 
the contest were arranged. These five groups were: 
anthracite mines, bituminous coal mines, metal mines 
nonmetallic-mineral mines, and quarries and open-pit 
mines. The leading plant in each group was the mine 
whose employees lost the smallest number of days 
from accidents in proportion to the total number of 
man hours worked. Where two or more mines oper- 
ated without a lost-time accident, the winner was ad- 
judged to be the plant which operated the largest num- 
ber of man hours during the year. 

The contest was based upon reports of accidents and 
exposure sent by the competing companies to the Bu- 
reau of Mines. Records of the five leading companies 
in each group were made known to a Committee of 
Award, consisting of the following seven members: 
H. Foster Bain, Secretary of the American Institute of 
Mining and Metallurgical Engineers; James F. Call- 
breath, Secretary of the American Mining Congress; 
W. H. Cameron, Managing Director of the National 
Safety Council; H. L. Gandy, Secretary of the National 
Coal Association; A. T. Goldbeck, Director of the En- 
gineering Bureau of the National Crushed Stone Asso- 
ciation; William Green, President of the American 
Federation of Labor; and A. J. R. Curtis, Assistant 
to the General Manager of the Portland Cement Asso- 
ciation. Members of the Committee voted for the 
winning company in each group in accordance with 
the rules governing the contest. A majority vote 
prevailed. 

Eligibility to enroll in the contest was limited to 
mines employing at least fifty men underground and to 
quarries or surface mines employing at least twenty- 
five men inside the pit. However, the contest covered 
employees in surface shops and yards connected with 
the underground or quarry operations. In some cases 
the number of employees fell below the minimum per- 
missible under the rules and this fact automatically 


? Printed by permission of the Director, U. S. Bureau of Mines. 
(Not subject to copyright). 


eliminated the plants as contenders for a trophy. For 
statistical purposes, however, the records for these 
plants are included in the accompanying tables. Still 
other plants were enrolled a’ the beginning of the con- 
test period had to discontinue as contestants either be- 
cause mining operations ceased or for some other rea- 
son. 

When the contest period closed it was found that the 
mines and quarries that had participated in the com- 
petition, including those which had ceased to be formal 
contenders for a trophy, numbered 284. Men employed 
at these plants worked 91,746,707 man hours and re- 
ceived 6,109 losi-time injuries which resulted in a loss 
of time or period of disability equal to 900,182 man 
days. The accidents included 110 deaths, 1 permanent 
total disability, 121 permanent partial disabilities, and 
5,877 temporary lost-time injuries. A lost-time in- 
jury is defined as an injury that disables an employee 
for more than the remainder of the day on which the 
accident occurred. All days of disability were 
counted, whether they were Sundays, holidays, or days 
on which the plant was idle. 


Scope of the Competition 
The scope of the National Safety Competition of 1928 
is indicated by the following figures: 


Hours Accidents Lost Days 

Anthracite mines ...... 22,844,885 2,013 249,421 

Bit. coal mines ......... 29,308,391 2,490 365,513 

16,518,598 861 157,103 

Nonmetallic-mineral 

2,922,799 154 23,193 
Quarries and open-pit 

Total, 1928 284..... 91,746,707 6,109 900,182 

1927 256..... 91,919,812 6,645 866,021 

1926 256..... 95,055,815 7,313 799,493 

1926 210..... 68,418,283 6,848 580,895 


The mines and quarries that participated in the con- 
test were situated in 35 States, as follows: 


Alabama Maryland Pennsylvania 
Arizona Massachusetts South Dakota 
California Michigan Tennessee 
Colorado Minnesota Texas 
Connecticut Missouri Utah 

Florida Montana Vermont 
Illinois Nebraska Virginia 
Indiana New Jersey Washington 
Iowa New York Wisconsin 
Kansas New Mexico West Virginia 
Kentucky Ohio Wyoming 
Louisiana Oklahoma 
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The accident-frequency rate per million man hours 
and the accident-severity rate per thousand man hours 
for each group are indicated below: 


Frequency rate Severity rate 


Anthracite 88.1 10.918 
Bituminous coal mines ......... 85.0 12.471 
Nonmetallic mineral mines ..... 52.7 7.935 
Quarries and open-pit mines .... 29.3 5.208 


34 Plants in Quarry Group Make Perfect Record 

Of the 284 mines and quarries in all five groups in 
the contest 42 plants were operated during the year 
without a single lost-time accident. The 284 plants 
represented 91,746,707 man hours of exposure. Thirty- 
four of the 129 plants in the quarry and open-pit mine 
group had no lost-time accidents. Four of the 48 metal 
mines were operated without an accident. Three of 
the 19 mines in the nonmetallic mine group also had no 
lost-time accidents. 

A comparison of the results of the contest of 1928 
with those of the contest of 1927 shows that the anthra- 
cite group reduced its accident-frequency rate in 1928 
but suffered a slight increase in its accident-severity 
rate. The bituminous-coal group reduced both its fre- 
quency rate and its severity rate. The metal-mine 
group lowered its frequency rate but had small increase 
in its severity rate, the latter being due to an increased 
fatality rate. The nonmetallic-mineral mine group had 
increases in both frequency and severity rates. The 
quarry and open-pit mine group had a lower frequency 
rate but a higher severity rate. The combined rates for 
all five groups showed a reduction of 8 per cent in fre- 
quency and an increase of 4 per cent in severity. To 
recapitulate: The net improvement in the accident- 
frequency rate for the contest as a whole should be 
credited to the anthracite, bituminous, metal, and 
quarry groups, and the small net increase in the acci- 
dent-severity rate for the contest as a whole must be 
charged against the anthracite, metal, nonmetal, and 
quarry groups. A notable reduction was effected in the 
accident-severity rate of the bituminous-coal mine 
group. 

The accident-frequency rate indicates the number of 
accidents (including fatalities, and permanent and tem- 
porary lost-time injuries) per million man hours of ex- 
posure or employment of all employees at the mine. 
The accident-severity rate indicates the number of lost 
days, or period of disability, represented by these same 
accidents per thousand man hours of exposure. To 
determine the lost-time equivalent of all accidents con- 
sidered together, it is explained that each fatality or 


permanent total disability represents 6,000 lost days; 
each permanent partial disability represents a certain 
percentage of 6,000 days, depending upon the part of 
the body affected and nature of the injury, as shown in 
the scale recommended by the Association of Industrial 
Accident Boards and Commissions; and each tempo- 
rary disability is rated according to the actual number 
of days of disability of the injured employee, except 
that the day on which the accident occurred is not 
counted. 

The five winners of the National Safety Competition 
of 1928, to each of whom was awarded a bronze trophy, 
the “Sentinels of Safety,” were as follows: 


Winner in Quarry Group 

Editor’s Note. Due to lack of space, only the win- 
ner in the quarry group is given. 

Quarries and open-pits: The Wakefield open-pit 
iron-ore mine at Wakefield, Mich., operated by the 
Wakefield Iron Co. This open-pit mine worked 283,680 
man hours in 1928 and had no lost-time accidents. 

The fcllowing figures show the accident-severity 
rates per thousand man hours of exposure for the five 
winning companies and for each of the five groups: 
Winning company Group average 

0.6 10.918 


Anthracite mines ........... 37 

Bituminous coal mines ...... .053 12.471 

Nonmetallic mines .......... .000 7.935 

Quarries and open-pit mines. .000 5.208 


The accident-frequency rates per thousand man 
hours of exposure for the winning plants and for each 
of the groups were: 


Winning company Group average 
Anthracite mines ........... 52.9 88 
Bituminous coal mines ...... 7.2 85.0 
Nonmetallic mines .......... 0.0 - 62.7 
Quarries and open-pit mines. 0.0 29.3 
13.9 66.6 


The following figures show the average length of dis- 
ability resulting from injuries of a temporary nature, 
also the average number of days of disability per in- 
jury, including deaths and permanent and temporary 
injuries, when weighted in the manner previously de- 
scribed : 


All fatal and 


Temporary injuries nonfatal injuries 

(days) (days) 

Anthracite mines ....... 20.7 123.9 

Bituminous coal mines .. 26.2 146.8 

Nonmetallic-mineral 

Quarries and open-pit 

22.3 147.4 


(Continued on page 20) 
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Editor’s Note: Due to lack of space, only the table covering the quarry group is given. 
GROUP 5.—ACCIDENT DATA FOR CERTAIN QUARRIES AND OPEN-PIT MINES IN 1928! 
Number of accidents Number of days lost 
Code Hours Frequency? | Severity? 
No. worked rate rate 
Fatal | P. T. | P. P. | Temporary | Total || Fatal | P.T.| P. P. |Temporary| Total 
43 | 35 1 1 1 14.469 014 
56| 46] 273,690)|...... 1 23 23 3.654 084 
57| 188,464)|...... 5 14 14 36.110 101 
58 | 48 56,000||...... 2 Rie 6 6 || 35.714 107 
60} 49] 225,097||...... 1 29 29 4.443 129 
64 | 50 74,915)|...... 1 11 11 13.348 147 
65:| 51 194,446||...... 2 2 | 32 32 10.286 
66| 52] 131,686)...... 3 24 24 22.781 182 
68} 53] 120,451)...... 2 24 24 16.604 199 
69 | 54] 216,849||...... 1 45 45 4.612 
70 55 213 ,802||...... 4 50 50 18.709 
71 | 56 77,474||...... 2 2 19 19 25.815 245 
72| 57 1 1 |}. 21 21 11.702 246 
74| 59 2 23 23 22 .222 256 
78 | 62 2 27 27 21.606 292 
79| 63| 263,591)...... 13 78 78 49.319 296 
80 | 64 5 5 ||. 24 24 62.551 300 
81| 65 76,000 2 2 || 23 23 26.316 
83 | 104,352) . 2 34 34 19.166 326 
85 | 67] 102,408). 2 34 34 19.530 332 
89 | 173,390). 3 68 68 17.302 
91| 69 | 3 29 29 || 42.198 408 
| | | 
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GROUP 5.—ACCIDENT DATA FOR CERTAIN QUARRIES AND OPEN-PIT MINES IN 1928 ! 
Number of accidents Number of days lost 
Code Hours = Frequency? | Severity? 
No. worked rate rate | 
Fatal | P. T.| P. P. | Temporary | Total || Fatal | P.T.| P. P.|Temporary| Total 
| 
99 75 9 81 81 59.855 539 
100 76 2 209 209 5.489 574 
106 79 3 | | 110 110 19.113 .701 
109 80 3 107 107 + =. 20.570 . 734 
114 83 3 163 163 15.129 .822 
121 87 3 110 110 27.091 .993 
137 93 26 264 264 128 .205 1.302 
154 99 22 465 465 71.388 1.509 
156 101 Cs 1 56 56 27.708 1.552 
160 103 21 559 559 74.470 1.982 
187 110 | 1 15 300 223 523 99 .351 3.248 
199 112 1 7 | 300 51 351 112.295 4.927 
201 113 | 1,254,500 : a Se 1 23 25 || 6,000)...... 600 236 6,836 19 .928 5.449 
208 | 114 10 511 511 142 .399 1.277 
216 115 1 6 1,800 407 2,207 32 .022 10.096 
218 116 366 1 50 3,000 802 3,802 138 .998 10.362 
219 117 1 1 1,800 2 1,802 11.602 10.454 
223 118 579 ,289 18 252 6,252 32.799 10.79% 
234 119 493 ,329 an ae 1 20 22 || 6,000)...... 600 267 6,867 44.595 13 .920 
242 120 1 18 3,600 190 3,790 86.593 17.273 
249 121 438 ,133 1 9 11 || 6,000)...... 3,000 227 9,227 25.107 21.060 
265 123 178 ,990 5 54 6,054 33.521 33 .823 
276 125 132 ,533 8 272 6,272 67 .908 47 .324 
} 277 126 126,897 6 7 334 6,334 55.163 49.914 
280 127 101,964 1 2 || 6,000)...... 47 6,047 19.615 59.305 
281 128 106 ,569 4 384 6,384 46.918 59.905 
284 129 58,819 | 3 64 12,064 85.007 205.104 
Totals and 
averages |20,152,034|| 13 |...... 567 591 ||78,000)...... 15,600) 11,352 (104,952 29.327 5.208 
1927 Totals 
and averages |26,030,768)| 15 |...... 16 842 873 |/90,000)...... 18,900} 14,510 {123,410 33 .537 4.741 


1 As the accident reports from mining companies are considered confidential by the Bureau of Mines, the identities of the mines to 
which this table relates are not revealed. 


_ .? Frequency rate indicates number of fatal, permanent, and other lost-time accidents per million man hours of exposure; severity rate 
indicates number of days lost from accidents per thousand man hours. 
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Thirty-four Plants Make Perfect 
Safety Record 


— results of the National Safety Competition 
of 1928 just recently made available and given 
elsewhere in this issue disclose at least one highly sig- 
nificant fact as regards accident prevention in the 
quarry industry—accidents can be eliminated. In the 
quarry and open pit mines group the results of the 
Competition show that out of the 129 plants entered in 
the contest 34 completed the year without a single lost 
time accident. This is certainly an amazing record 
and one of which the industry can well be proud. 

All too frequently we hear the comment that the 
quarry industry is necessarily a hazardous one, in 
which accidents must inevitably occur. Such an atti- 


tude is assuredly refuted when 34 plants can operate 
for an entire year with no lost time accidents. The re- 
markable record established for 1928 is the result of a 


growing tendency on the part of the quarrying indus- 
try to earnestly and seriously endeavor to bring about 
a reduction of accidents. In this connection the fig- 
ures for the Competition for 1926 and 1927 are inter- 
esting. In 1926 out of 118 plants entered in the quarry 
group 14 completed the year with no accidents while in 
1927 out of 132 entered in the contest 29 finished with 
perfect records. 

For the sake of emphasis therefore let us repeat that 
accidents in our industry can be very decidedly reduced 
and by giving the problem particular attention they 
can be eliminated. 

The National Crushed Stone Association, through its 
Accident Prevention Committee, is giving this problem 
very serious attention. To be successful in its efforts 
will require the helpful cooperation of the entire mem- 
bership. The Committee would more than welcome 
suggestions which should be directed to Chairman H. 
E. Rodes, Franklin Limestone Co., 612 10th Ave., N., 
Nashville, Tenn. 


Board of Directors will Meet 
in Atlantic City 

OLLOWING a custom of many years standing, the 
mid-ycar meeting of the Board of Directors of the 
National Crushed Stone Association will be held at the 
Ambassador Hotel, Atlantic City, on Friday and Satur- 
day, July 26th and 27th, according to a call recently 
issued by President Wise. Many matters of vital im- 
portance to the Association will come up for action at 
this meeting, including reports of officers, progress re- 
ports of the various association committees, a detailed 
discussion of Association finances, the selection of the 
city and hotel for the 1930 annual convention and such 
other business as may properly come before the Board. 
The reports of the Trade Practices Committee and 
the Committee on Accident Prevention should be of par- 
ticular interest. The former, under the chairmanship 
of past-president Otho M. Graves, has held two meet- 
ings at which a tentative draft of resolutions covering 
bad practices in the crushed stone industry has been 
prepared. These tentative resolutions will be present- 
ed to the Board for their consideration and action. 
After the Board has approved these resolutions, it is 
hoped that arrangements can be made for a trade prac- 
tice conference of the industry at the next annual meet- 
ing, at which time the entire industry will be given an 
opportunity to express itself as regards such resolu- 
tions as may tentatively be approved by the Board-at 
its July meeting. The Accident Prevention Gommittee, 
under the chairmanship of H. E. Rodes, has held one 
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meeting at which a tentative plan for action was out- 
lined and this plan will be submitted to the Board for 
its consideration and action. 

Attendance at these mid-summer meetings of the 
Board in the past has been excellent and it is antici- 
pated that the spirit of cooperation and self-sacrifice 
of the members of the Board in leaving their businesses 
to devote time and attention to the affairs of the Asso- 
ciation will again produce a record breaking attend- 
ance at Atlantic City next month. 


Associate Membership Quota 
Nearly Filled 


T will be recalled that at the Cleveland Convention 
held last January the Manufacturers’ Division voted 
to restrict the number of associate members to one hun- 
dred firms. The primary reason for imposing such re- 
striction lies in the fact that if each associate member 
is to be extended the privilege (which he now enjoys) 
of exhibiting at the Manufacturers’ Division Exposi- 
tion held in conjunction with the annual convention, 
necessarily some limit must be placed upon the asso- 
ciate membership. This is, of course, premised on the 
supposition that the Exposition will continue to be held 
under the same roof as the convention, a feature which 
we believe contributes very largely to the interest and 
success of the Exposition. 


Shortly after the Cleveland Convention, E. G. Lewis 
who was elected Chairman of the Manufacturers’ Di- 
vision at that time, undertook to launch an active and 
vigorous membership campaign to bring the number of 
associate members up to the quota of 100 by the time 
of the Board of Directors meeting which is held the lat- 
ter part of July. That Chairman Lewis was setting 
for himself and the Vice-Chairmen and Board of Di- 
rectors of the Division who have so ably assisted him, 
a difficult task can be appreciated when it is recalled 
that at the time of the Cleveland Convention the Manu- 
facturers’ Division included 83 firms. Chairman Lewis 
and his associates have made excellent progress in their 
membership drive as is attested to by the fact that 
since the Cleveland Convention twelve new firms have 
become members of the Division. There have been four 
resignations, giving a net gain of eight, which makes 
the total membership in the Division at the present 
time, 91 firms. Thus it will be seen that but 9 more 
members are necessary to fill the quota of 100. Chair- 
man Lewis is confident that the quota will be completed 
before or shortly after the Board of Directors meeting 


in July and that he will be able to report a substantial 
waiting list by the time of the next annual meeting in 
January. 


We wish to extend to the new members of the Manu- 
facturers’ Division a most cordial welcome and sincere- 
ly hope that their affiliation with the Association will 
prove both pleasant and profitable. Below are given 
the names of the companies who have joined the Manu- 
facturers’ Division since the Cleveland Convention. 


American Steel & Wire Co., 208 S. LaSalle St., Chicago, 
Ill. 
Wire Rope 
Bethlehem Steel Co., Bethlehem, Pa. 
“Bethlehem” Pulverizer 
Cleveland Rock Drill Co., Cleveland Ohio 
“Cleveland” Rock Drills 


Consolidated Rock Products Co., 15 Park Row, New 
York City 


Rebuilt Machinery and Equipment 
Gardner-Denver Co., Box 1020, Denver, Colorado 
Pumps, Air Compressors, Rock Drills and Com- 
pressed Air Tools 
Thomas L. Gatke, 228 N. LaSalle St., Chicago, IIl. 
Manufacturer of Asbestos Friction Products 
Hercules Motors Corp., Canton, Ohio 
Manufacturers of heavy duty engines and power 
units for operation on gasoline, kerosene or 
natural gas 
Keystone Driller Co., Beaver Falls, Pa. 
Manufacturers—Keystone blast hole drills. 


Mack-International Motor Truck Corp., 42nd & Wood- 
land Ave., Philadelphia, Pa. 


“Mack trucks are around whenever there is work 
to be found” 


McLanahan Stone Machine Co., Hollidaysburg, Pa. 
Crushers—Screen Washers 


Quaker City Rubber Co., Wissinoming, Philadelphia, 
Pa. 
Beltingy—Hose—Packing 
Ross Screen and Feeder Co., 247 Park Ave., New York 
City 
Screening, Feeding and Materials Handling Equip- 
ment 
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The National Safety Competition of 1928 
(Continued from page 15) 


The accompanying tables show the accident-fre- 
quency rates and the accident-severity rates for each 
mine and quarry that participated in the National 
Safety Competition of 1927. Though some of the com- 
panies did not maintain a sufficient number of employ- 
ees during their period of operation to remain eligible 
for consideration in the award of the trophy, their rec- 
ords are, nevertheless, included in the tables. 

Companies that operate mines or quarries not cover- 
ed by the attached tables are invited to compare their 
accident rates with the rates presented to learn the 
positions which their mines or quarries would have at- 
tained if they had participated in the National Safety 
Competition. The Bureau of Mines would be glad to 
learn of any mine or quarry whose accident record was 
better than the leading plant in each of the five groups 
to which the attached tables relate. 


Committee on Accident Prevention Discusses Plans 
or ear 
(Continued Pron page 11) 
A Plea for Cooperation 
Here is an opportunity for most of those in the in- 
dustry to make important savings. Ask Messrs. 
Graves, Cartwright, Gucker or Earnshaw, or any one 
else who is doing effective accident prevention work. 
The evidence is too strong to doubt. Your Committee 
can help you share in these savings if you will co- 
operate. We will give liberally of our time and effort, 
but without your help our work will be wasted. We 
can lead you to the potential profits from the elimina- 
tion of accidents, but you must do the detailed work 
that will enable you to turn those potential profits into 
black figures on the balance sheet. 


The Committees Program 

The exact form that the accident prevention work of 
this Committee will take must be determined by the 
Board of Directors. It will be sufficient for the pres- 
ent to say that we propose to act as a means of gather- 
ing and giving out helpful information on Accident 
Prevention. The Crushed Stone Journal will carry to 
you a series of articles of both general and special in- 
terest. We will attempt to give you a picture of the 
broader aspects of accident prevention work, its value, 
how to set about it, and what can be accomplished. 
And, of course, there will be a great amount of detail 
furnished by those who have made good records tell- 
ing just how they did it. Again we ask your co-opera- 
tion. With it we will get results and you will get prof- 
its; without it, we will all get exactly nowhere. 


The Business Man and His Organization 
(Continued from page 13 


of American life. . . Wherever these associations 
undertake high public purposes I wish to see active co- 
operation of government with them.” 

Here is opportunity! Here is a call to business lead- 
ership throughout the land! As we respond to that 
call, always mindful that “unto whom much has been 
given of him much will be required,” will our works 
justify our professed faith in business teamwork 
through organizations of business men. 
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WANTED 
SALES ENGINEER 


Active, energetic, not over 40 years of age. Must have 
successful selling experience and engineering know- 
ledge, also familiarity with Eastern Seaboard States 
territory, crushed stone, sand and gravel plants, coke 
plants and mills and conveying and screening machin- 
ery. Give full details in first letter, stating age, ex- 
perience, college education, if any ; if married and salary 
expected. Good position open. Above qualifying ex- 
perience necessary to be considered. Address Box 10 
this magazine. 
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